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Chapter  Description 


This  chapter  provides  the  Wells  Regulation's  maintenance  requirements  to  prevent  the  entry  of  surface 
water  and  other  foreign  materials  from  entering  a  well  and  a  well  owner's  responsibility  to  meet  these 
requirements.  The  chapter  also  provides  the  requirements  for  well  owners  and  persons  who  work  at  the 
construction  (or  alteration)  of  existing  wells. 

To  assist  well  owners  in  meeting  their  obligations,  the  chapter  presents  preventative  maintenance 
programs.  Common  well  water  quality  and  quantity  problems  and  well  structure  issues  with  possible 
rehabilitation  solutions  are  presented  for  both  well  owners  and  persons  who  work  at  the  construction  of 
wells.  The  chapter  also  provides  suggestions  on  who  should  assess  and  rectify  well  problems,  recognizing 
each  well  and  its  environment  are  unique,  and  the  complications  involved  in  well  rehabilitation 
techniques. 


Regulatory  Requirements  -  Maintenance 


Relevant  Sections  -  The  Wells  Regulation 


Maintenance  -  Section  20 


Ontario     Abandonment  -  Section  21,  sub-sections  21(3),  21(4),  21(5),  21(6), 
21(7)  and  21(9) 

Protection  of  Well  Tag  -  Sections  14.11  and  22 
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The  Requirements  -  Plainly  Stated 


rv-^  The  Wells  Regulation  requires  the  following: 

Ontario 

Well  Maintenance 

The  well  owner  must  maintain  the  well  at  all  times  after  the  completion  of  the 
well's  structural  stage  in  a  way  that  prevents  surface  water  and  other  foreign 
materials  from  entering  the  well. 

Casing  Height 

For  a  well  having  a  casing  height  that  extends  >  40  cm  (16")  above  the  ground 
surface,  a  person  must  not  reduce  the  height  to  <  40  cm  (16")  above  the  ground 
surface 

For  an  existing  well  having  the  top  of  the  casing  extending  above  the  ground 
surface  by  <40  cm  (16")  a  person  must  not  reduce  the  original  casing  height 

Casing  Height  Exemption  for  Driven  point  or  Jetted  Point  New  Wells 

An  exemption  to  the  minimum  casing  height  requirement  above  the  ground  surface 
exists  if  the  well  is  made  by  the  use  of  a  jetted  point  or  driven  point  and  meets  the 
following  requirements: 

•  The  well  must  be  cased: 

o    From  highest  point  on  the  ground  surface  within  a  3  m  (10')  radius  of 
the  well's  casing  after  the  land  is  properly  mounded  for  surface 
drainage  as  measured  on  completion  of  the  well's  structural  stage. 

o    To  the  water  producing  zone,  if  the  well  obtains  water  from  the 

overburden  or  to  the  bedrock  if  the  well  obtains  water  from  the  bedrock 

•  The  top  of  the  casing  must  be  a  sufficient  height  above  the  ground  surface  to 
permit  the  attachment  of  a  well  tag. 

•  A  permanent  marker  must  be  installed  to  identify  the  location  of  the  well 
and  be  visible  at  all  times  of  the  year. 
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Well  Abandonment 

The  well  owner  must  immediately  abandon  the  well  if  the  well  is  not  being  used  or 
maintained  for  future  use  as  a  well. 

The  well  owner  must  immediately  abandon  the  well  if  the  required  measures  or 
steps  are  not  taken  to  address  the  following  issues: 

•  the  well  produces  mineralized  water, 

•  the  well  produces  water  that  is  not  potable, 

•  the  well  contains  natural  gas  or  other  gas,  or 

•  the  well  permits  any  movement  of  natural  gas,  contaminants  or  other 
materials. 

The  well  owner  must  immediately  abandon  the  well  if  the  well  is  constructed  in 
contravention  of  the  Wells  Regulation  requirements  and  the  steps  taken  by  the 
well  owner  to  rectify  the  situation  fail. 

For  further  information  see  Chapter  14:  Abandonment:  When  to  Plug  &  Seal  Wells 
Well  Tags 

Well  tags  must  be  safeguarded  during  well  alterations. 

In  all  other  cases,  a  person  must  not  remove  a  well  tag  from  a  well  unless  the 
Director  has  given  consent  to  have  a  person  remove  a  well  tag. 

No  person  shall  deface,  alter,  conceal  or  obstruct  a  well  tag  affixed. 

Any  damaged  well  tags  must  be  returned  to  the  Ministry  and  be  replaced  (see 
Chapter  13:  Documentation,  Reporting  &  Tagging  for  further  information). 


See  the  section  titled  "Well  Repair  Requirements  for  Persons  Constructing  Wells" 
on  page  18  this  chapter  for  information  on  the  requirements  that  apply  for  an 
"alteration"  (including  a  repair)  to  a  well. 


Relevant  Sections  -  Additional  Regulations  or  Legislation 

Electricity  Act,  1998.  S.O.  1998.  Chapter  15,  Schedule  A;  Ontario  Regulations  164/99:  Electrical  Safety 
Code 

Occupational  Health  and  Safety  Act,  R.S.O.  1990,  Chapter  0.1;  Ontario  Regulation  632/05:  Confined 
Spaces 

Safe  Water  Drinking  Act,  2002.  S.O.  2002,  Chapter  32;  Ontario  Regulation  169/03,  Ontario  Drinking 
Water  Quality  Standards. 

Relevant  Guidance  Documents 

Fleming  College.  2008.  Manual  for  Continuing  Education  Course:  Safety  (for  Ontario  Well  Technicians). 
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Key  Concepts 


Wells,  like  any  equipment  or  structure,  have  a  limited  lifespan.  They  need  preventative  maintenance  to 
keep  supplying  enough  safe  and  reliable  water  for  their  users. 


Proper  maintenance,  including  water  quality  and  quantity  testing,  is  a  way  of  ensuring  that  the  well  is 
kept  in  good  working  order  and  may  minimize  the  need  for  rehabilitation.  Proper  well  maintenance 
protects  the  aquifer  and  the  water  supply. 

A  poorly  maintained  or  constructed  well  can  result  in  the  bacterial  and/or  chemical  contamination  of  the 
well  water,  the  aquifer  or  the  natural  environment.  One  of  the  most  common  causes  of  contamination  is 
foreign  materials  and  surface  water  in  the  immediate  vicinity  of  a  well  having  direct  access  into  the  well. 
For  example,  surface  water  and  other  foreign  material  contamination  can  occur  if  the  annular  seal  around 
the  outside  of  the  casing  is  not  watertight,  if  there  are  openings  in  the  casing  or  well  cover,  or  if  casing 
joints  are  not  made  waterproof. 

Once  problems  are  encountered  with  a  well,  it  may  be  possible  to  rehabilitate  it;  however,  this  is  not 
always  the  case.  Well  owners  should  be  aware  that  there  are  many  instances  when  improper 
maintenance,  no  usage,  an  elevated  substance  identified  in  a  water  quality  test  or  natural  gas  may  require 
a  well  to  be  abandoned  in  accordance  with  the  Wells  Regulation  (See  Chapter  14:  Abandonment:  When  to 
Plug  &  Seal  Wells  and  Chapter  15:  Abandonment:  How  to  Plug  &  Seal  Wells). 

When  maintaining  wells,  well  owners  must  be  made  aware  that  there  are  many  serious  dangers  associated 
with  wells  such  as  confined  spaces  and  electrical  hazards.  Since  most  well  owners  are  not  familiar  with 
these  potential  hazards,  licensed  well  technicians  working  for  licensed  well  contractors  should  always  be 
hired  to  work  on  the  well. 


The  Wells  Regulation  states  that  the  well  owner  must  maintain  the  well 
at  all  times  after  the  completion  of  the  well's  structural  stage  (i.e.  once  it  is 
capable  of  being  used  for  the  purpose  for  which  it  was  constructed)  in  a  way 
that  prevents  the  entry  of  surface  water  and  other  foreign  materials  into 
the  well. 
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Photographs  of  Improper  Well  Maintenance 


''^^Ontario 


The  Wells  Regulation  states  that  the  well  owner  must  maintain  the  well 
at  all  times  after  the  completion  of  the  well's  structural  stage  (i.e.  once  it 
is  capable  of  being  used  for  the  purpose  for  which  it  was  constructed)  in  a 
way  that  prevents  the  entry  of  surface  water  and  other  foreign  materials 
into  the  well. 


The  photographs  in  Figures  11-1  to  11-11  provide  examples  of  wells  not  being  properly  maintained.  In 
these  cases,  it  is  the  well  owner's  legal  obligation  to  either  rectify  the  problem  or  abandon  the  well. 

Figure  ii-i:  Dug  Well  Without  Sealed  Access  and  Improper 
Mounding 

Figure  11-1  shows  an  open  access  lid  on  a  dug  well  cover.  The 
open  lid  is  allowing  slugs  to  enter  the  well  (see  Figure  11-2). 
The  ground  is  not  sloped  away  from  the  well  to  prevent 
ponding  around  the  well.  Even  if  the  access  lid  was  properly 
closed,  surface  water  potentially  containing  pathogens  and 
other  foreign  materials  can  still  migrate  through  the  unsealed 
opening  (crack)  between  the  access  lid  and  cover  and  impair 
the  well  water. 


Figure  11-2:  Slugs  Entering  An  Improperly  Sealed  Dug 
Well 

This  is  the  inside  view  of  same  well  shown  in  Figure  11-1. 
Slugs  have  entered  through  the  large  opening  in  the  well 
access  lid  and  are  living  just  below  a  joint  between  two 
concrete  casings  and  just  above  the  water  level  in  this  well. 
The  well  water  is  intended  to  be  used  for  human  consumption. 
The  slugs  are  also  leaving  waste  behind  on  the  casing  wall. 


Figure  11-3:  Water  seeping  Through  The  Unsealed  Joints 
Between  Concrete  Casings 

Figure  11-3  shows  the  inside  view  of  a  well.  Water  is  seeping 
through  the  unsealed  joints  between  concrete  well  casings. 
The  water  is  leaving  marks  on  the  concrete  tiles  as  it  moves. 
The  unsealed  joints  are  allowing  surface  water  and  other 
foreign  materials,  potentially  containing  potential  pathogens, 
to  enter  the  well  and  impair  the  quality  of  the  well  water.  At 
the  bottom  of  the  photograph,  the  top  of  the  water  level  is 
observed.  There  is  debris  and  other  foreign  material  floating 
on  top  of  the  water  that  may  impair  the  quality  of  the  well 
water 
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Figure  11-4:  Dug  Well  Casing  With  Small 
Hole 

The  centre  of  Figure  11-4  shows  a  2  centimetre 
diameter  hole  that  penetrates  through  the  well 
casing  of  a  dug  well  used  for  human 
consumption.  The  hole  is  located  close  to  the 
ground  surface.  The  ground  surface  is  not 
properly  sloped  and  can  allow  for  ponding  of 
surface  water  adjacent  to  the  well.  The  hole 
provides  a  pathway  for  surface  water  and 
foreign  materials  such  as  insects,  rodents  and 
snakes  to  access  the  well  and  impair  the  well 
water. 


Figure  11-5:  Well  With  Water  Ponding 

Figure  11-5  shows  ponded  water  that  potentially 
contains  pathogens  located  immediately  beside  the 
well.  Ponded  water  can  migrate  downward  through 
soil  pores  and  bedrock  fractures  and  along  the  side  of 
the  well  casing  by  gravity.  The  ponded  water  can 
enter  and  impair  the  well  water.  Figure  11-5  also 
shows  an  older  style  non-vermin-proof  well  cap 
removed  from  the  well  and  placed  in  the  ponded  water. 
Any  pump  equipment  installation,  repair  work  or 
other  alterations  would  require  this  well  cap  to  be 
replaced  with  a  vermin-proof  well  cap. 
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Figure  ll-6:  Drilled  Well  Casing  With 
Hole  in  Cap 

Figure  11-6  shows  a  3  cm,  square  hole  in 
a  well  cap  on  top  of  a  drilled  well  casing. 
A  waterline  extends  out  of  the  open  hole. 
The  open  hole  in  the  cap  provides  a 
pathway  for  surface  water  and  foreign 
materials  such  as  insects,  rodents  and 
snakes  to  access  the  well  and  impair  the 
well  water. 


Figure  11-7:  Drilled  Well  With  Opening  Between 
Well  Cap  and  Conduit 

Figure  11-7  shows  a  drilled  well  with  a  tape  measure  on 
top  of  a  well  cap.  An  open  hole  exists  between  the  well 
cap  and  the  white  coloured  electrical  wires  and  black 
coloured  conduit  (on  left  side  of  well  casing).  It  is  likely 
that  the  top  of  the  black  coloured  conduit  has  slid  down 
from  the  well  cap  over  time  to  create  the  opening  at  the 
well  cap.  The  opening  (circled)  provides  a  pathway  for 
foreign  materials  such  as  insects,  rodent  and  snakes  to 
access  the  well  and  contaminate  the  well  water. 
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Figure  11-8:  Poorly  Sited  Well 
that  has  not  been  maintained 

In  this  figure,  there  is  a  pond  in 
the  foreground.  A  black  coloured 
goat  is  sitting  on  top  of  a  well 
cover  in  the  centre  of  the 
photograph.  The  well  cover  is 
not  secured  to  the  well  casing 
and  is  not  watertight.  The  well 
cover  is  bending  downward  likely 
due  to  the  weight  of  animals 
lying  and  standing  on  the  well 
cover.  The  well  cover  creates  a 
safety  hazard  for  the  animals. 
Animal  waste  from  the  goats 
sitting  on  the  well  cover  can  also 
migrate  through  the  well  cover 
and  impair  the  well  water. 


Figure  11-9:  The  Inside  of  A 
Dug  Well  With  A  Tree  Root 
Penetrating  the  Concrete 
Casing 

The  dug  well  in  this  figure  is 
used  for  human  consumption. 
The  dug  well  has  concrete  tile 
as  casing.  Below  the  water 
level,  a  tree  root  is  extending 
from  the  right  side  of  the 
photograph.  The  tree  root  has 
penetrated  the  casing  joint  (not 
shown).  The  tree  root  is  an 
indicator  that  the  well  casing  is 
not  sealed.  Thus,  the  unsealed 
concrete  tile  joints  can  permit 
foreign  materials  into  the  well 
that  can  impair  the  well  water 
quality. 
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Figure  ll-lO:  A  Poorly  Maintained  Well  Pit 

Figure  11-10  was  taken  looking  into  a  well  pit.  The 
concrete  tile  of  the  well  pit  is  shown  in  the  centre 
and  upper  portion  of  the  photograph.  The  floor  of 
the  well  pit  consists  of  gravel  and  broken  limestone 
bedrock.  The  sanitary  seal  of  the  top  of  the  drilled 
well  is  located  flush  with  the  floor  of  the  well  pit. 
Two  waterlines  and  an  air  vent  extend  out  of  the 
drilled  well's  sanitary  seal.  There  is  an  open  hole  in 
the  well  pit's  concrete  tile.  A  white  to  tan  coloured 
fungus  (foreign  material)  has  been  allowed  to  grow 
in  the  pit  from  the  concrete  hole  and  onto  the  floor. 
The  fungus  is  also  an  indicator  that  surface  water 
can  enter  the  pit.  If  surface  water  fills  up  in  the 
well  pit,  it  could  migrate  through  the  air  vent  and 
into  the  well.  Fungus  and  other  foreign  materials 
can  potentially  migrate  from  the  pit  into  this  drilled 
well  that  is  used  for  human  consumption. 


Figure  11-11:  Unsealed  Concrete 
Joints  and  Animal  Tied  to  Well 

The  centre  of  Figure  11-11  shows  the 
concrete  tiles  and  lid  of  a  dug  well.  The 
joint  between  the  first  and  second 
concrete  tiles  is  broken  and  not  sealed. 
The  unsealed  joint  creates  a  pathway 
for  foreign  materials  to  enter  the  well. 
Also  a  dog,  tied  to  the  top  of  the  well 
cover,  is  shown  on  the  right  side  of  the 
photograph  near  a  tree.  There  is  a 
potential  for  animal  waste  to  be 
discharged  near  or  on  the  well.  Animal 
waste  can  migrate  to  and  impair  the 
well  water  used  for  human 
consumption. 
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General  Maintenance  for  Well  Owners  

Proper  maintenance  by  the  well  owner  requires  ongoing  observation  of  the  state  of  the  well,  the  pumping 
and  other  equipment  associated  with  the  well  and  the  surrounding  area.  The  owner  of  the  land  is 
responsible  for  the  maintenance  of  every  well  located  on  the  owner's  property.  A  well  maintenance 
checklist  for  a  well  owner  and  some  solutions  could  include: 

•  Documentation  of  the  well  location 

•  Visual  inspection  in  and  around  the  well  annually,  or  more  frequently.  A  good  time  to  inspect  the 
well  is  shortly  after  the  snow  melt  or  a  heavy  rain  storm.  If  a  well  record  is  available,  compare  the 
construction,  water  levels  and  water  quality  information  (e.g.  taste,  odour,  and  colour)  on  the 
record  when  inspecting  the  well 

•  Verification  that  the  well  is  not  allowing  the  entry  of  surface  water  or  foreign  materials  by: 

o    Making  sure  the  well  cap  is  securely  in  place.  Remove  the  well  cap  and  look  for  signs  of 

moisture,  spiders,  spider  webs,  insects  and  other  foreign  materials  attached  to  the  inside  of  the 
well  cap.  If  the  well  cap  or  cover  is  damaged,  cracked,  or  allowing  foreign  materials  including 
insects  to  enter  the  well,  replace  with  a  vermin-proof  cap  or  watertight  well  cover  immediately 

o    Ensuring  the  well  cap  or  cover  can  withstand  the  weight  of  persons  and  animals 

o    Looking  at  the  air  vent  for  cracks  or  holes.  Make  sure  the  air  vent  is  not  plugged  and  a  screen 
is  shielding  the  vent  to  prevent  the  entry  of  insects  and  other  foreign  materials  into  the  well 

o    Looking  for  signs  of  corrosion  or  deterioration,  cracks,  holes  or  gaps  on  the  casing.  This  could 
include  moisture  or  water  seepage,  rust  (iron)  stains  or  black  (manganese)  stains  at  or  below 
joints,  waterline  inlets,  holes  or  cracks  on  the  inside  of  the  well  casing.  All  holes,  cracks  and 
joints  must  be  sealed  with  a  sealing  material  that  is  waterproof  and  approved  for  potable  water 
use  by  NSF  International 

o    Looking  and  listening  for  signs  of  surface  water  seeping  or  cascading  down  into  the  well  along 
the  well  casing  or  just  below  the  well  casing 

o    Looking  for  pooling  of  water  around  the  well.  The  ground  surface  needs  to  be  appropriately 
sloped  (mounded)  to  prevent  surface  water  from  pooling  around  the  wellhead 

o    Looking  for  the  ground  settling  around  the  outside  of  the  well  casing.  This  could  mean  the 
annular  seal  is  compromised  allowing  surface  water  to  seep  into  the  well 

o  Ensuring  any  space  outside  the  casing  and  around  waterlines  is  properly  sealed  with  a  suitable 
sealant,  such  as  a  bentonite  slurry  or  other  material  as  needed.  All  damage  to  the  sealant  from 
settlement  or  erosion  must  be  repaired 

o    Looking  for  and  removing  any  debris  floating  in  the  well.  Debris  floating  on  the  surface  of  the 
well  water  (e.g.  plant  matter,  insects,  rodents,  etc.)  indicates  that  foreign  material  is  entering 
the  well  through  the  casing,  or  the  well  cap  or  cover.  This  may  mean  that  replacing  the  well  cap 
or  cover  and  disinfecting  the  well  are  required. 
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General  Maintenance  for  Well  Owners 


•  Identification  and  correction  of  any  of  the  following  situations  that  might  result  in  contamination: 

o    Downspout  and  underground  storm  water  pipe  discharge  directed  toward,  near  or  into  the  well 

o    Refuse,  manure,  pesticides,  fertilizers,  petroleum  products,  salt,  paint,  animal  waste  or  any 
other  potential  contaminants  stored,  used  or  disposed  of  near  the  well 

o   Animals  and  equipment  located  near  the  well 

o   Vehicles  such  as  cars,  trucks,  trailers,  boats,  snowmobiles  parked  or  stored  near  the  well 

o    Flowers,  shrubs  or  trees  planted  around  the  wellhead  (as  the  roots  can  compromise  the  annular 
seal  protecting  the  well) 

•  Verification  that  the  top  of  the  well  is  accessible  for  future  repair 

•  Identification  of  changes  in  the  appearance  (aesthetic)  or  physical  quality  of  the  water,  such  as 
turbidity,  colour,  taste  or  odour,  especially  after  a  rainstorm  or  snow  melt 

•  Verification  that  testing  of  the  well  water  is  done  routinely  to  ensure  the  quality  is  acceptable; 

retain  the  results  for  future  reference 

•  Verification  that  the  sewage  system  (septic  tank  system)  works  properly  and  has  been  properly 
maintained  (e.g.  pumped  regularly) 

•  Identification  of  signs  or  abnormal  sounds  indicating  wear  on  the  pump,  waterlines,  electrical 
cables  and  associated  equipment.  In  some  cases  electrical  cables  collect  films,  dirt  or  dust  that  may 
contain  pathogens 

•  Verification  of  the  pump's  and  the  well's  efficiency.  If  the  pump  is  continually  running  or  losing 
pressure  it  may  be  a  sign  of  a  crack  or  hole  in  the  waterlines.  In  other  cases,  iron  bacteria  and 
mineral  encrustation  can  clog  pump  intakes,  well  screens  and  water  intake  zones  and  reduce  water 
yields.  Changes  in  water  quality  combined  with  a  decrease  in  efficiency  may  indicate  that 
maintenance  is  required. 


Where  existing  well  pits  are  in  use,  they  should  be  regularly  inspected  and  must  be 
properly  maintained  just  like  a  well.  Well  pits  are  prone  to  collect  surface  water  and 
other  foreign  materials.  Any  surface  water  or  foreign  materials  that  collect  in  a  well 
pit  can  potentially  access  the  well  through  the  top  of  the  well.  If  surface  water  or 
other  foreign  materials  are  entering  a  well  pit,  the  well  including  the  well  pit  must 
either  be  properly  plugged  and  sealed  or  upgraded  to  prevent  the  surface  water  and 
foreign  materials  from  entering  the  well. 


Well  owners  should  review  the  safety  considerations  at  the  end  of  this  chapter  when 
conducting  assessments  of  their  wells. 
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General  Maintenance  for  Well  Owners 


1 1 .  Maintenance  &  Repair 


Testing  the  Water 
Bacterial  Testing 

Routine  water  quality  testing  is  an  important  aspect  of  well  maintenance  for  a  well  owner.  A  well  owner 
should  submit  a  water  sample  at  least  three  times  each  year  (or  more  frequently  if  a  problem  is  suspected) 
to  the  Public  Health  Unit,  an  Ontario  Public  Health  laboratory  (in  a  bottle  supplied  by  the  Ontario  Agency 
for  Health  Protection  and  Promotion)  or  a  private  licensed  laboratory  for  indicator  bacteria  (total  coliform 
and  E.  coli)  testing. 

The  bacterial  quality  of  water  cannot  always  be  determined  from  a  single  sample.  To  establish  bacterial 
drinking  water  quality,  the  well  owner  should  submit  3  samples  at  least  one  week  apart.  Even  if  the  well 
shows  acceptable  total  coliform  and  E.  coli  results,  it  is  recommended  that  samples  be  taken  and  analyzed 
at  least  three  times  a  year.  One  of  these  samples  should  be  taken  in  the  early  spring. 

■r::^^     See  "Sampling  and  Analyzing  Well  Water"  section.  Table  8-9  in  Chapter  8:  Well  Disinfection  for 
\^  3    information  on  groups  involved  in  bacterial  sampling  and  testing. 

Repeated  detection  of  bacteria  in  the  well  water  samples  means  that  there  is  a  source  of  bacteria  affecting 
the  well  water  (e.g.  surface  water,  septic  system,  manure  storage,  animal  exercise  yards  or  fields  where 
manure  is  spread).  In  cases  of  repeated  detection  of  indicator  organisms  or  other  contamination,  measures 
should  be  taken  to  identify  the  source  and  then  prevent  it  from  accessing  the  well.  This  may  include 
hiring  a  licensed  well  technician  working  for  a  licensed  well  contractor,  Professional  Geoscientist  or 
Professional  Engineer  to  conduct  the  assessment.  If  the  assessment  concludes  remediation  of  the  well  is 
required,  it  is  recommended  that  the  well  owner  retain  a  licensed  well  technician.  The  well  technician 
that  is  retained,  must  hold  the  correct  class  of  licence  and  work  for  a  licensed  well  contractor  to  conduct 
the  recommended  rehabilitation  of  the  well.  A  water  treatment  specialist  may  also  be  consulted  to  remove 
the  contaminant  from  the  drinking  water,  however,  the  problem  will  not  be  resolved  if  water  treatment  is 
pursued  without  identifying  and  addressing  the  source  of  contamination.  If  water  quality  interference  is 
suspected,  it  is  important  to  contact  the  local  Ministry  of  the  Environment  district  office. 

s^I^^^     For  issues  with  water  that  is  not  potable  see  Chapter  14:  Abandonment:  When  to 
Plug  &  Seal  Wells 


Considerations  for  Testing  the  Water 

Groundwater  quality  in  Ontario  is  generally  quite  good.  However,  as  part  of  protecting  a  drinking  water 
supply,  it  is  important  to  know  the  well's  water  quality  and  to  monitor  its  changes. 

Water  should  be  tested  regularly  for  additional  parameters  (e.g.  chemical).  A  well  owner  should: 

•    Test  for  nitrate  annually  and  other  metals  and  minerals  at  least  every  two  years.  Some  common 
chemical  parameters  include  sodium,  chloride,  conductivity,  colour,  turbidity,  calcium,  magnesium, 
manganese,  hardness,  alkalinity,  pH,  ammonia,  nitrite,  nitrate,  phosphorus,  fluoride,  uranium, 
lead,  antimony,  arsenic,  copper,  iron,  zinc  and  sulphate.  Also  test  for  some  common  gases  such  as 
hydrogen  sulphide,  methane  and  radon. 
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General  Maintenance  for  Well  Owners 


•  If  there  is  a  reason  to  suspect  that  there  may  be  a  local  problem  such  as  nearby  spills  (e.g.  gasoline 
station  leak),  landfills,  industrial  and  mining  activities,  accidents,  or  land  use  changes,  test  for 
pesticides,  volatile  organic  compounds  (solvents),  petroleum  hydrocarbon  parameters  (benzene, 
toluene,  ethylbenzene  and  xylenes),  heavy  metals,  and  radionuclides.  If  there  is  no  cause  for 
concern,  a  general  screening  of  these  additional  organic  chemicals  and  metals  at  least  every  five 
years  will  help  verify  current  water  quality. 

If  problems  with  well  water  quality  are  reported  by  neighbours  or  there  are  changes  in  taste  or  visual 
quality  of  the  water,  test  the  well  water  for  the  above  bacterial  and  chemical  parameters. 

Local  public  utilities  regularly  test  well  water  quality  of  municipal  and  other  communal  well  supplies.  If 
nearby  municipal  or  communal  supplies  uncover  elevated  parameters  in  the  municipal  well  water,  test  the 
well  water  for  the  problem  parameter. 

Use  a  laboratory  licensed  under  the  Safe  Drinking  Water  Act  to  analyze  the  well  samples  for  the  chemical 
and  radiological  parameters.  Follow  the  sampling  and  preserving  procedures  provided  by  the  laboratory 
or  retain  the  services  of  a  Professional  Geoscientist  or  Professional  Engineer  to  conduct  the  sampling. 

If  necessary  use  a  Professional  Geoscientist  or  Professional  Engineer  to  interpret  the  test  results. 

Table  8-9  of  Chapter  8:  Well  Disinfection  provides  the  various  roles  of  different  groups  involved  in  bacterial 
testing  and  interpretation.  Some  of  these  same  groups  can  also  provide  assistance  with  chemical  testing 
and  interpretation. 

The  Technical  Support  Document  for  the  Ontario  Drinking  Water  Quality  Standards,  Objectives  and 
Guidelines  June  2003,  revised  June  2006,  PBIS  4449e01  http://www.ene.gov.on.ca/envision/gp/4449e01.pdf 
can  also  assist  in  the  interpretation  of  the  well  water  quality. 

The  resource  kit  "Keeping  Your  Well  Water  Safe  to  Drink"  also  provides  general  information  on  water 
quality  and  steps  to  rectify  and  treat  the  problem.  The  kit  is  available  through  the  following  website: 
http://www.health.gov.on.ca/english/public/pub/watersafe/watersafe_wellknow.html 

Assessing  the  Interior  of  the  Well  with  Video  Technology 
Equipment 

The  lack  of  light  and  significant  depth  in  many  drilled  and  bored  wells  may  result  in  unknown  problems 
with  the  well's  structure,  pumping  equipment,  quantity  or  quality  being  hidden  from  view.  To  assist  in 
the  visual  interpretation  of  the  well,  video  cameras  and  other  equipment  can  be  installed  into  the  interior 
of  a  well  and  linked  to  video  terminals  at  the  surface. 

Down-hole  video  equipment  can  help  assess: 

•  the  well's  interior  structure  including  the  casing,  casing  joints  and  well  screen 

•  the  pump  and  associated  pumping  equipment 

•  water  levels,  water  producing  zones  and  depth, 

•  turbidity,  colour  and  sediment  problems,  and 

•  biofilm  and  mineral  encrustation  problems. 
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1 1 .  Maintenance  &  Repair 


Best  Management  Practice  -  Use  Down-hole  Video  Equipment  in 
Assessment  of  Well  Problem 

As  part  of  a  well  assessment  for  a  well  problem,  well  owners  should  consider 
retaining  the  services  of  businesses  that  have  down-hole  video  equipment  and  who 
employ  persons  who  have  proper  experience  in  installing  the  equipment  and 
interpreting  the  video.  In  some  cases,  pumping  equipment  needs  to  be  installed  in 
the  well  with  the  video  camera  to  lower  the  well's  water  level  to  inspect  the  well. 

The  video  should  be  recorded  by  the  person  conducting  the  inspection  and  kept  by 
the  well  owner  for  future  reference  and  repairs. 

Persons  and  businesses  conducting  this  work  must  meet  the  licensing 
requirements  in  Chapter  3:  Well  Construction  Licences:  Obtaining,  Maintaining  & 
Exemptions. 


Well  repair  Requirements  for  Persons  constructing 
Wells 


REQUIREMENTS  FOR  REPAIRS  AND  ALTERATIONS  ON  EXISTING  WELLS 

Requirements  for  the  construction  of  new  wells  are  found  in  sections  12  (location  of  wells),  12.4  (well 
depth),  13  (casing),  14,  14.1  to  14.5  (annular  space),  14.8  (development)  and  14.11  (tags)  of  the  Wells 
Regulation.  Except  for  well  tagging  (see  Chapter  13:  Well  Records,  Documentation,  Reporting  & 
Tagging),  these  requirements  will  typically  not  apply  to  persons  repairing  or  altering  existing  wells.  For 
example,  new  well  construction  requirements  do  not  apply  when  a  person  constructing  a  well: 

•  Conducts  a  minor  alteration  on  an  existing  well  (see  "Minor  Alteration"  in  Table  2-1  in  Chapter  2: 
Definitions  &  Clarifications  and  "Routine  Repair"  Table  2-2  in  Chapter  2:  Definitions  & 
Clarifications ) 

•  Replaces  a  pump  or  associated  pumping  equipment  such  as  a  pitless  adapter  or  pitless  unit  into  an 
existing  well 

•  Extends  a  well  casing  above  the  ground  surface 

•  Installs  a  new  length  of  casing  (commonly  called  a  casing  sleeve  or  liner)  inside  the  well 

•  Removes  a  portion  or  section  of  well  casing  from  the  well. 

Equipment  used  in  the  re-development  of  an  existing  well,  such  as 
hydrofracturing,  and  other  equipment  installed  in  an  existing  well  for 
rehabilitation  purposes  is  not  considered  to  be  a  routine  repair.  As  such,  this 
activity  is  an  "alteration"  to  a  well  that  is  not  a  "minor  alteration". 


If  an  existing  well  is  being  altered  (other  than  a  minor  alteration  or  pump  installation)  some  regulatory 
requirements  do  apply.  After  the  alteration  has  been  completed  on  the  well,  the  well  is  again  capable  of 
being  used  for  the  purpose  for  which  it  was  constructed.  A  person  must  then  perform  a  yield  test  (see 
Chapter  10:  Yield  Test),  disinfect  the  well  (see  Chapter  8:  Well  Disinfection)  and  complete  a  well  record 
(see  Chapter  13:  Well  Records,  Documentation,  Reporting  &  Tagging). 
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Well  repair  Requirements  for  Persons  constructing  Wells 


Extension  of  Well  Casing  for  a  Well  in  a  Well  Pit 

If  an  alteration  involves  the  extension  of  a  well  casing  above  the  ground  surface  for  a  well  in  a  well  pit,  the 
well  owner  will  need  to  decide  if  the  well  pit  is  to  be  maintained  or  abandoned.   The  person  constructing 
the  well  and  the  well  owner  should  also  consider  following  the  "Best  Management  Practice  -  Well  Casing 
Extensions"  on  page  21  for  determining  the  appropriate  height  for  the  well  casing  above  the  ground 
surface. 

If  the  well  pit  is  to  be  maintained,  then  the  person  constructing  (altering)  the  well  must  ensure  surface 
drainage  is  such  that  water  will  not  collect  or  pond  in  the  vicinity  of  the  well,  including  in  the  well  pit.  If 
the  well  pit  cannot  be  maintained  such  that  surface  water  and  other  foreign  materials  are  prevented  from 
entering  the  well,  then  the  well  pit  must  be  abandoned. 

If  the  well  pit  is  to  be  abandoned,  the  person  abandoning  the  well  (often  the  well  owner)  must  ensure  the 
well  pit  is  abandoned,  with  necessary  modifications,  as  if  it  were  a  well  (see  Chapter  15:  Abandonment: 
How  to  Plug  &  Seal  a  Well  for  further  information). 


Best  Management  Practice 
Well  Casing  Extension 


Consider  Abandoning  Well  Pits  at  the  Time  of 


Where  a  well  pit  is  present,  a  well  owner  should  consider  abandoning  the  well  pit 
if  the  well  casing  is  extended  above  the  ground  surface.  If  abandoned,  the  well  pit 
must  be  abandoned  in  accordance  with  the  requirements  presented  in  Chapter  15: 
Abandonment:  How  to  Plug  &  Seal  a  Well.  Properly  abandoning  the  well  pit  will 
reduce  well  maintenance  issues  and  reduce  the  risk  of  surface  water  and  foreign 
materials  entering  the  well. 


To  determine  which  prescribed  well  technician  licence  class  applies  to  the  types  of 
work  being  performed  on  an  existing  well  see  Chapter  3:  Well  Construction  Licences: 
Obtaining  Maintaining  &  Exemptions. 
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1 1 .  Maintenance  &  Repair 


Installing  Used  Equipment  During  Well  Repair 


The  Wells  Regulation  allows  for  the  installation  of  used  pumps,  pumping  equipment,  vents,  cover,  caps, 
pitless  adapters,  pitless  units  and  other  equipment  in  wells. 


'^^Ontario 


All  new  or  used  equipment  installed  in,  or  connected  to,  a  well  must  be  clean 
and  must  not  impair  the  quality  of  the  well  water  or  aquifer.  Well  owners 
must  maintain  installed  equipment  to  ensure  it  does  not  impair  the  quality  of 
the  well  water. 


Best  Management  Practice 
Chlorinated 


Ensuring  Equipment  is  New  and 


In  addition  to  the  requirement  that  equipment  be  clean  and  free  of  contamination, 
it  is  important  that  anyone  working  on  an  existing  well  should  consider: 

•  Installing  new  parts,  devices  and  materials  in  drinking  water  wells  that  are 
certified  to  meet  the  National  Sanitation  Foundation  (NSF)  International 
Standard  61  "Drinking  Water  System  Components  -  Health  Effects".  Verify 
the  components  are  certified  by  searching  NSF/ASNSI  Standard  Gl^  Approved 
Drinking  Water  System  Components  database: 

http://www.nsf.org/Certified/PwsComponents/  and  by  looking  for  the  NFS  logo 
on  the  equipment 

•  Installing  parts,  devices  and  materials  that  are  suitable  for  the  particular  type 
of  environment  and  well 

•  Cleaning  the  equipment  with  chlorinated  water  as  suggested  by  AWWA  C654 
standard  "Disinfection  of  Wells^  or  the  Michigan's  Water  Well  Disinfection 
ManuaP  if  necessary  (See  Chapter  8  -  Well  Disinfection) 

•  Ensuring  parts  are  installed  to  the  manufacturers'  specifications 


NSF  International  Standard/American  National  Standard  61,  2008.  "Water  Treatment  and  Distribution  Systems  -  Health  Effects,  27th  Edition." 
NSF  International,  Ann  Arbor,  MI  2008.  www.nsf.org 

2  American  Water  Works  Association  (AWWA).  2003.  ANSI/AWWA  C  654  -  03  -  "Disinfection  of  Wells."  AWWA,  Denver,  CO.  2003.  www.awwa.org 

Holben,  Ronald  J.,  and  Gaber,  Michael  R.S.  2003.  Michigan  Department  of  Environmental  Quality:  Water  Well  Disinfection  Manual.  Michigan 
DEQ,  Lansing  MI.  Available  Online:  http://www.deq.state.mt.us/wqinfo/swp/Disinfection_Manual.pdf 
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Well  repair  Requirements  for  Persons  constructing  Wells 


Casing  Height  When  Performing  Work  on  or  Near  a  Well 

Persons,  including  well  owners,  should  be  aware  that  for  any  routine  well 
Ontario     maintenance,  repair  or  alteration,  or  performing  any  work  such  as  landscaping 
around  a  well: 

•  Where  a  casing  height  extends  >40  cm  (16")  above  the  ground  surface, 
the  top  of  the  casing  must  not  be  reduced  to  a  height  of  <40  cm  (16") 
above  the  ground  surface. 

•  Where  the  well  is  an  existing  well  and  the  casing  height  extends  <40 
cm  (16")  above  the  ground  surface,  the  top  of  the  casing  must  not  be 
reduced  below  the  original  casing  height. 


The  casing  heights  above  do  not  apply  to  wells  constructed  by  the  use  of  a  driven 
1-     I    point  or  jetted  point  wells  as  long  as  they  meet  the  minimum  requirements  of  the 
Wells  Regulation.  For  further  information  see  page  the  section  titled:  "Casing 
Height  and  Mounding,"  of  Chapter  7:  Completing  the  Well's  Structure. 


The  casing  heights  above  do  not  apply  to  test  holes  or  dewatering  wells  constructed  as  flush  mounts  in 
accordance  with  the  Wells  Regulation.  Further  information  will  be  provided  in  the  Test  Hole  and 
Dewatering  Well:  Requirements  and  Best  Management  Practices  manual. 


To  determine  which  prescribed  well  technician  licence  class  applies  to  raising  the 
well  casing  height  on  an  existing  well  see  Chapter  3:  Well  Construction  Licences: 
Obtaining  Maintaining  &  Exemptions. 


Best  Management  Practice  -  Well  Casing  Extensions 

A  person  extending  a  well  casing  above  the  ground  surface  in  an  existing  well 
should: 

consider  the  methods,  materials  and  installation  techniques  outlined  in  the 
Best  Management  Practice  titled  "Ensuring  Equipment  is  New  and 
Chlorinated"  on  page  20  of  this  chapter, 

meet  or  exceed  the  new  well  requirements  for  the  height  of  the  well  casing  and 
annular  space  in  the  Wells  Regulation, 

extend  the  top  of  the  casing  above  the  known  height  of  any  anticipated  flood 
level,  and 

consider  the  final  grade  of  the  ground  surface  around  the  well  to  direct  surface 
water  runoff  away  from  the  well. 
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Safeguarding  the  Well  Tag 

Well  tags  must  be  safeguarded  during  well  alterations. 

Ontario  other  cases,  a  person  must  not  remove  a  well  tag  from  a  well  unless  the  Director 

has  given  consent  to  have  a  person  remove  a  well  tag. 

No  person  shall  deface,  alter,  conceal  or  obstruct  a  well  tag  affixed. 

Any  damaged  well  tags  must  be  returned  to  the  Ministry  and  be  replaced  (see  Chapter 
13:  Documentation,  Reporting  &  Tagging  for  further  information). 
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Well  Problems  and  Rehabilitation 


Well  Problems  and  Rehabilitation 


Over  time,  the  well  quantity  or  quality  may  deteriorate  or  fail  and  rehabilitation  of  the  well  may  be  necessary.  Table  11-1  (below) 
provides  some  common  problems,  possible  causes  and  rehabilitation  techniques  associated  with  wells. 

Table  11-1,  below,  contains  only  some  examples  of  common  causes  of  well  problems  and  rehabilitation 
techniques  and  may  not  apply  to  all  wells.  As  each  well  and  environment  is  different,  a  Professional 
Engineer  or  a  Professional  Geoscientist  should  assess  the  well  and  well  water  to  identify  the  source  of  the 
problem  and  provide  recommendations  on  a  case  by  case  basis.  In  some  cases,  a  licensed  well  technician 
with  the  correct  class  of  licence  working  for  a  licensed  well  contractor  can  conduct  the  assessment  of  the 
well.  If  the  assessment  concludes  remediation  of  the  well  is  required,  it  is  recommended  that  the  well 
owner  retain  a  licensed  well  technician.  The  well  technician  that  is  retained  must  hold  the  correct  class  of 
licence  and  work  for  a  licensed  well  contractor  to  conduct  the  recommended  rehabilitation  of  the  well.  It 
is  important  to  retain  properly  licensed  persons  where  electrical  or  plumbing  work  is  necessary.  Where 
water  treatment  is  deemed  necessary  or  is  advised,  it  is  recommended  that  a  professional  water  treatment 
expert  install  any  water  treatment  devices  on  the  building's  plumbing.  It  is  important  that  water 
treatment  devices  are  maintained  in  accordance  with  manufacturers'  specifications  to  ensure  effective 
operation. 


Table  11-1:  Examples  of  Common  Well  Problems,  Possible  Causes  and  Rehabilitation  Techniques 


Problem 

Potential  Cause 

Possible  Action/Rehabilitation 

Foreign  substances  in  the  well 
(e.g.  insects) 

Compromised  well  cap,  well  cover, 
sanitary  well  seal  or  casing. 

•     Repair  or  replace  defective  components,  and  then  clean  and 
chlorinate  the  well  (see  Chapter  8:  Well  Disinfection) 

Pumping  equipment  failure 

Sediment  in  the  well  clogging 
pumping  equipment,  well  screen 
and  plumbing. 

•  Clean  the  well  (extraction  of  sediment  from  the  well)  followed  by 
well  disinfection  (see  Chapter  8:  Well  Disinfection) 

•  Install  a  finer  screen  or  sand  pack  filter  or  re-develop  the  well 

•  Install  a  sediment  filter  on  the  plumbing  system 

•  Seal  off  joint  or  the  bottom  of  the  casing  if  either  area  is  allowing 
overburden  to  enter  the  well 

Broken  pump  or  associated  parts 
(e.g.  pressure  switch). 

•     Repair  or  replace  pump  or  parts  and  chlorinate  the  well  (see 
Chapter  8:  Well  Disinfection) 
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Problem 

Potential  Cause 

Possible  Action/Rehabilitation 

Worn  or  split  waterlines,  split  or 
exposed  electrical  cables  or  frayed 
electrical  cable  contacts. 

•     Repair  or  replace  defective  components  and  chlorinate  the  well 
(see  Chapter  8:  Well  Disinfection) 

Short  in  the  electrical  panel. 

•     Repair  or  replace  defective  components 

Drop  in  groundwater  level. 

•     Lower  the  pump  intake  and/or  deepen  the  well.  For  additional 
rehabilitation  techniques  see  below 

Drop  in  the  groundwater  level  or 
no  water  (after  verifying  pump  is 
in  working  order) 

Natural  causes  due  to  shortages  in 
precipitation  to  recharge  aquifer. 

•    If  the  cause  is  natural,  lower  the  pump  intake,  deepen  the  well, 
construct  a  new  deeper  well  or  supplement  with  alternate  storage 
facilities  (e.g.  cistern) 

Well  interference  (i.e.  impacted 
from  other  activities  in  the  area 
that  lower  the  water  table  or 
depressurize  the  aquifer.  Some 
examples  of  activities  which  may 
cause  interference  include  mine, 
pit,  quarry  or  construction 
dewatering,  removal  of  material  in 
a  quarry  or  uncontrolled  flowing 
wells). 

•     If  off-site  dewatering  is  the  suspected  cause  contact  the  local 
Ministry  of  the  Environment  office 

Improper  pump  selection  causing 
sand  movement  into  the  well  or 

•  Check  pump  against  recommendation  on  the  Well  Record  to 
verify  that  the  pump  is  correctly  sized  to  recommended  pumping 
rate  (not  the  test  pumping  rate) 

•  In  addition  to  reducing  the  excessive  pumping  rate,  see  possible 
rehabilitation  in  the  pumping  equipment  failure  "sediment  in  the 
well  clogging  pumping  equipment,  well  screen  and  plumbing," 
above 
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Problem 

Potential  Cause 

Possible  Action/Rehabilitation 

Reducing  flow  rates  over  time 

Certain  types  of  naturally 
occurring  non-harmful  bacteria 
creating  slime  and  particles  (e.g. 
iron  oxidizing  bacteria)  can  clog 
water  intakes  on  pumps  or 
pumping  equipment,  well  screens 
and  bedrock  fractures  intersected 
by  well.  Iron  oxidizing  bacteria  are 
a  form  of  biofilm. 

•  Use  a  down-hole  video  camera  to  verify  problem 

•  Remove  and  clean  the  pumping  equipment.  In  some  cases 
removal  and  replacement  of  the  well  screen  may  be  necessary 

•  If  biofilm  is  present,  do  not  highly  chlorinate  well  as  biofilm  can 
protect  other  bacteria  and  will  also  significantly  harden  to  the 
sides  of  the  well 

•  Treat  the  well  by  chemical  treatment  to  remove  biofilm  or 
mineralization 

•  For  biofilm  treat  the  well  with  acids  and  biodispersents 

•  For  dissolution  of  minerals  treat  the  well  with  acid  such  as 
hydrochloric  acid 

•  Examples  of  re-developing  a  well: 

•  Hydrofracturing 

•  Surging  (see  Chapter  7:  Completing  the  Wells  Structure) 

•  Jetting  with  high  pressure  water 

•  Disinfect  the  well  using  the  suggested  methods  found  in  Chapter 
8:  Well  Disinfection.  As  part  of  well  disinfection,  the  total 
treatment  volume  should  be  a  pH  controlled  chlorine  dose  that  is 
5  times  the  volume  of  the  water  well  column  and  creates  free 
chlorine  residual  between  50  to  200  mg/L  in  the  well  and  nearby 
aquifer 

•  Hydrofracturing  involves  sealing  areas  of  the  well  using  one  or 
more  packer  device(s)  followed  by  the  injection  of  water  under 
high  pressure  into  the  sealed  area  of  the  well  to  dislodge  and 
clean  out  the  bedrock's  water  producing  fractures. 
Hydrofracturing  is  for  drilled  wells  using  bedrock  groundwater 
sources  only. 

Deposits  of  calcium  and 
magnesium  carbonates, 
manganese  or  iron  can  clog 
plumbing,  water  intakes  on 
pumps,  pumping  equipment,  well 
screens  and  bedrock  fractures 
intersected  by  well. 

Natural  plugging  of  the  well  intake 
zone  from  the  aquifer  either 
through  the  filter  pack,  well  screen 
or  water  intake  fractures  with  fine 
sediments  over  time. 

Bacteria  identified  in  well 

Ponding  of  surface  water  in  the 
vicinity  of  the  well. 

•  Create  a  mound  around  the  casing  to  direct  surface  water  away 
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•  Disinfect  the  well  (see  Chapter  8:  Well  Disinfection) 
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Problem 

Potential  Cause 

Possible  Action/Rehabilitation 

^ — If  the  well  is  producing 
total  coliforms  or  E.  coli  with  the 
raw  well  water,  see  Chapter  14: 
Abandonment:  When  to  Plug  & 
Seal  Wells  and  do  not  drink  raw 
well  water 

Compromised  seal  around  the 
casing. 

•  Replace  the  seal 

•  Disinfect  the  well  (see  Chapter  8:  Well  Disinfection) 

Casing  height  is  below  the  flood 
level  or  below  the  level  where 
water  may  be  collecting  in  a  well 
pit. 

•  Extend  the  casing  and  install  well  caps  and  vents  that  prevent 
surface  water  and  other  foreign  materials  from  entering  well 

•  Disinfect  the  well  (see  Chapter  8:  Well  Disinfection) 

Casing  length  too  short  below 
ground  surface.  Surface  water  and 
near  surface  sources  of 
contamination  can  quickly  migrate 
into  the  well  below  the  short 
casing. 

•  Remove  short  casing  and  ream  hole  to  proper  depth.  Install  and 
seal  a  longer  length  of  well  casing  that  seals  off  locations  where 
surface  water  enters  well 

•  As  an  alternative,  install  and  seal  smaller  diameter  casing  that 
is  longer  than  original  well  casing  (typically  called  a  liner).  The 
new  casing  will  also  seal  off  locations  where  surface  water  enters 
well 

•  Disinfect  the  well  (see  Chapter  8:  Well  Disinfection) 

Separation  distance  between  well 
and  contamination  source  is  too 
short.  The  short  pathway  allows 
for  contaminants  to  quickly 
migrate  from  the  source  to  the 
well. 

•  Remove  sources  of  contamination  or  abandon  (plug  and  seal)  the 
well  and  construct  a  new  well  at  a  location  that  is  significantly 
farther  (and  preferably  up-gradient)  from  the  source  of 
contamination 

•  Disinfect  the  well  (see  Chapter  8:  Well  Disinfection) 

•  If  necessary,  add  a  water  treatment  device  to  plumbing  such  as  a 
chlorination  unit,  ultra-violet  light  system  or  chlorinator-injector 
units 

•  If  the  well  is  producing  total  coliforms  or  E.  coli  with  the  raw  well 
water,  see  Chapter  14:  Abandonment:  When  to  Plug  &  Seal  Wells 

Casing,  casing  joints  or  cover  of 
well  or  well  pit  is  not  watertight  or 
is  cracked.  The  openings  can  allow 
for  surface  water  or  other  foreign 
materials  to  enter  the  well  pit  and 
well. 

•  Seal  or  replace  casing,  joints  or  cover  for  well  or  well  pit 

•  Disinfect  the  well  (see  Chapter  8:  Well  Disinfection) 

Well  or  pumping  equipment  was 
not  chlorinated 

•     Clean  and  Disinfect  the  well  (see  Chapter  8:  Well  Disinfection) 
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Problem 

Potential  Cause 

Possible  Action/Rehabilitation 

Off- site  contamination  source  (e.g. 
sewage  or  animal  lagoon,  manure 
pile,  septic  system)  impairing  the 
aquifer. 

•  Contact  local  Ministry  of  the  Environment  office  to  report  the 
contamination 

•  Contact  local  public  health  unit  for  further  advice  on  consuming 
the  well  water  (see  Chapter  8:  Well  Disinfection) 

•  If  necessary  add  a  water  treatment  device  to  plumbing  such  as  a 
chlorination  unit,  ultra-violet  light  system  or  chlorinator-injector 
units 

•  If  the  well  is  producing  total  coliforms  or  E.  coli  with  the  raw  well 
water,  see  Chapter  14:  Abandonment:  When  to  Plug  &  Seal  Wells 

Cross  contamination  through  the 
pumping  system  or  from  other 
source  (e.g.  lake  water,  cistern 
water,  storage  tank.) 

•  Inspect  pumping  system  for  the  existence  of  backflow  prevention 
devices  and,  if  present,  determine  if  they  are  working  properly 

•  Repair  or  replace  defective  components 

•  Install  backflow  prevention  devices  if  not  present 

•  Uismiect  the  well  (see  Chapter  8:  Well  Uisinjection) 

Slimy  red,  black  or  grey  coloured 
material  in  water,  well  or  on 
pumping  equipment 

Certain  types  of  iron  bacteria  such 
as  Gallionella,  Crenothrix  and 
Leptothrix 

•     Follow  the  Actions/Rehabilitation  suggestions  found  in  the 
Reducing  flow  rates  over  time  Problem  in  this  Table  (page  25) 

Red  or  black  staining  on 
plumbing  fixtures  and  laundry 

Naturally  occurring  iron  (rusty 
colour)  or  manganese  (black 
colour)  causing  aesthetic  colour 
and  taste  issues  with  the  water. 

•     Use  water  treatment  devices  such  as  greensand  filters,  aeration 
devices  and  in  some  cases  water  softeners 

Scaling  on  tubs  and  sinks 

Naturally  occurring  calcium 
carbonate  minerals  are  usually 
associated  with  wells  in  limestone 
bedrock  or  marble  bedrock. 
Tj^jically  know  as  hardness. 

•     Install  water  treatment  devices  such  as  softeners 
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Problem 

Potential  Cause 

Possible  Action/Rehabilitation 

Blackish  water  or  blackish 
flakes  associated  with  well  water 

Naturally  occurring  iron  sulphide 
causing  aesthetic  colour  issues 
with  the  water.  Sometimes 
naturally  occurring  hydrogen 
sulphide  is  associated  with  this 
problem.  The  problem  can  be 
initiated  by  the  presence  of 
sulphate  reducing  bacteria. 

•  Follow  the  Actions/Rehabilitation  suggestions  found  in  the 
Reducing  flow  rates  over  time  Problem  in  this  Table  (page  25) 

•  Install  water  treatment  devices  such  as  oxidizing  filters, 
chlorination,  ozonation,  aeration  or  activated  carbon,  depending 
on  the  concentration 

•  If  gas  is  present,  see  Chapter  14:  Abandonment:  When  to  Plug  & 
Seal  Wells 

Salty  taste  associated  with  well 
water 

Naturally  occurring  sodium  and 
chlorides  (or  other  salt 
components)  causing  aesthetic 
taste  issues  with  the  water. 

•     Install  water  treatment  devices  such  as  reverse-osmosis 

Road  de-icing  components  entering 
ground  water. 

•     Contact  Ministry  of  Transportation  or  local  road  authority  to 
report  the  road  de-icing  problem 

Salt  from  a  salt  storage  facility  is 
leaching  into  the  groundwater. 

•     Contact  local  Ministry  of  the  Environment  office  to  report  the 
contamination 
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Problem 

Potential  Cause 

Possible  Action/Rehabilitation 

Backwash  from  water  softener  or, 
septic  system  effluent  high  in 
chloride,  discharging  into  the 
groundwater. 

•  If  the  backwash  discharge  source  is  on-site  and  is  the  source  of 
the  problem,  change  the  discharge  location  to  another  approved 
location 

•  If  the  problem  is  caused  by  water  softener  backwash  discharge, 
an  alternative  is  to  stop  using  the  water  softener 

•  See  Chapter  14:  Abandonment:  When  to  Plug  &  Seal  Wells  if  the 
chloride  concentration  is  greater  than  500  mg/L 

Laxative  effect  after  drinking 
water  and  bad  tastes  (where 
bacteria  are  not  present) 

Naturally  occurring  sulphate 
causing  aesthetic  and  other  issues 
(e.g.  laxative)  with  the  water. 

•  Install  water  treatment  devices  such  as  reverse-osmosis  or 
distillation 

•  If  the  sulphate  concentration  is  greater  than  500  mg/L,  see 
Chapter  14:  Abandonment:  When  to  Plug  &  Seal  Wells 

Rotten  egg  odour  or  corrosion 

Low  concentrations  of  naturally 
occurring  hydrogen  sulphide  gas  or 
sulphate  reducing  bacteria 
associated  with  the  groundwater. 
Sulphate  reducing  bacteria 
typically  live  in  anaerobic  (non- 
oxygen  environments  near  the 
bottom  of  the  well)  and  will 
generate  hydrogen  sulphide  gas. 

•  Follow  the  Actions/Rehabilitation  suggestions  found  in  the 
Reducing  flow  rates  over  time  Problem  in  this  Table  (page  25) 

•  If  casing  has  been  corroded,  rip  out  (or  ream)  existing  well 
casing.  Install  and  seal  a  new  length  of  well  casing  and  fill 
annular  space  with  suitable  sealant  as  shown  in  Chapter  5: 
Constructing  &  Casing  the  Well  and  Chapter  6:  Annular  Space  & 
Sealing 

•  Install  water  treatment  devices  such  as  oxidizing  filters, 
chlorination,  ozonation,  aeration  or  activated  carbon,  depending 
on  the  concentration 

•  If  gas  is  present,  see  Chapter  14:  Abandonment:  When  to  Plug  & 
Seal  Wells 

Version  8  -  June  2009 


Water  Supply  Wells  -  Requirements  and  Best  Management  Practices 


29 


Well  Problems  and  Rehabilitation 


11.  Maintenance  &  Repair 


Problem 


Potential  Cause 


Possible  Action/Rehabilitation 


Presence  of  poisonous  and/or 
explosive  gas  as  observed  by  the 
following: 

•  Gas  bubbles  escaping  from 
well  or  observed  in  a  clear 
glass  of  well  water 

•  Milky  colour  associated 
with  well  water 

•  Gas  vapours  may 
sometimes  be  observed 
coming  off  the  wellhead 

•  Gas  vapours  may  ignite  in 
the  well  or  building 


Hydrogen  sulphide 

In  some  cases,  naturally  occurring 
elevated  concentrations  of 
hydrogen  sulphide  gas  are 
associated  with  the  groundwater  at 
concentrations  elevated  above  5 
parts  per  billion  range  and  it  is 
detectable  by  smell  in  this 
concentration  range. 

At  highly  elevated  concentrations, 
hydrogen  sulphide  gas  smell  is 
deadened  and  is  invisible. 

At  elevated  concentrations  there  is 
a  risk  of  explosions,  poisoning  or 
asphyxiation  from  hydrogen 
sulphide.  At  a  concentration  of 
100  parts  per  million,  hydrogen 
sulphide  is  immediately  dangerous 
to  life  and  health. 

Methane 

Naturally  occurring  elevated 
concentrations  of  methane  gas  are 
associated  with  the  groundwater  in 
many  areas  of  Ontario. 

At  elevated  concentrations, 
methane  gas  is  not  detectable  by 
smell  and  is  invisible. 

At  elevated  concentrations  there  is 
a  risk  of  explosions  or  asphyxiation 
from  methane. 

Other  gases 

There  can  be  other  explosive  or 
poisonous  naturally  occurring  gases  in 
bedrock  formations  which  may  contain 
petroleum  hydrocarbons. 


In  some  cases,  the  well  must  be  abandoned  (properly  plugged  and 
sealed) 


Use  treatment  devices,  separators  and  safely  vent  the  entire 
water  system  and  wellhead 


If  gas  is  present,  see  Chapter  14:  Abandonment:  When  to  Plug  ( 
Seal  Wells 


To  report  the  presence  of  gas,  see  Chapter  13:  Well  Records, 
Documentation,  Reporting  &  Tagging 
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Problem 

Potential  Cause 

Possible  Action/Rehabilitation 

Radon  gas  has  been  identified 

Due  to  a  natural  breakdown  of 
uranium,  elevated  concentrations 
of  radon  gas  can  be  present  in  soil 
and  bedrock. 

Radon  gas  can  be  poisonous. 

The  gas  is  odourless  and 
colourless. 

•  In  some  cases,  the  well  must  be  abandoned  (properly  plugged  and 
sealed) 

•  Install  treatment  devices  and  safely  vent  the  entire  water 
system,  basement  and  wellhead 

•  If  gas  is  present,  see  Chapter  14:  Abandonment:  When  to  Plug  & 
Seal  Wells 

•  To  report  the  presence  of  gas,  see  Chapter  13:  Well  Records, 
Documentation,  Reporting  &  Tagging 

Gasoline  or  fiiel  oil  odour,  or 
rainbow  film  on  water 

Possible  gasoline  or  fuel  oil 
contamination. 

Sources  can  be  a  spill  or  a  leak 
from  underground  storage  tank 
and  distribution  lines  or  a  leak 
from  an  above  ground  storage 
tank. 

Rainbow  film  on  water  may  also  be 
caused  by  naturally  occurring 
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•  Contact  local  Ministry  of  the  Environment  office  or  Spills  Action 
Centre  (1-800-268-6060)  to  report  contamination  and  the  local 
public  health  unit  for  advice 

•  Do  not  drink  raw  well  water 

•  If  the  source  of  contamination  is  on-site,  contact  your  insurance 
company  or  professional  environmental  consultant  to  identify, 
remove  and  clean-up  source 

•  Provide  temporary  drinking  water  and  if  necessary  install 
treatment  devices  on  plumbing 

•  In  some  cases,  the  well  must  be  abandoned  (properly  plugged  and 
sealed) 

•  See  Chapter  14:  Abandonment:  When  to  Plug  &  Seal  Wells  if  an 
Ontario  Drinking  Water  Quality  Standard  such  as  benzene  has 
been  exceeded 

Sampling  analysis  shows  raw 
well  water  producing  fluoride 

Naturally  occurring  minerals 
associated  with  Canadian  Shield 
and  limestone  bedrock  deposits. 

Can  result  in  mottling  of  children's 
teeth  or  in  some  cases  case  bone 
defects. 

•  In  some  cases,  the  well  must  be  abandoned  (properly  plugged  and 
sealed) 

•  Do  not  drink  raw  well  water 

•  Install  treatment  devices  on  drinking  water  such  as  reverse 
osmosis  or  distillation 

•  See  Chapter  14:  Abandonment:  When  to  Plug  &  Seal  Wells  if  an 
Ontario  Drinking  Water  Quality  Standard  such  as  fluoride  has 
been  exceeded 
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Problem 

Potential  Cause 

Possible  Action/Rehabilitation 

Sampling  analysis  shows  raw 
well  water  producing  elevated 
uranium,  arsenic  or  other  metals 
exceeding  the  Ontario  Drinking 
Water  Quality  Standards 

Naturally  occurring  minerals 
associated  with  Canadian  Shield 
bedrock  deposits. 

Nearby  industrial  discharges. 

•  Contact  local  Ministry  of  the  Environment  office  or  Spills  Action 
Centre  (1-800-268-6060)  to  report  contamination  and  the  local 
public  health  unit  for  advice 

•  Do  not  drink  raw  well  water 

•  Provide  temporary  drinking  water  and  if  necessary  install 
treatment  devices  on  plumbing 

•  In  some  cases,  the  well  must  be  abandoned  (properly  plugged  and 
sealed) 

•  See  Chapter  14:  Abandonment:  When  to  Plug  &  Seal  Wells  if  an 
Ontario  Drinking  Water  Quality  Standard  such  as  uranium  or 
arsenic  have  been  exceeded 

Sampling  analysis  shows  water 
producing  elevated  lead 

Naturally  occurring  minerals 
associated  with  bedrock  deposits. 

Nearby  industrial  discharges. 

Old  plumbing  pipe  and  solder  to 
seal  plumbing  joints. 

Materials  used  to  seal  well  screens 
in  older  wells  (e.g.  packers). 

•  Contact  local  Ministry  of  the  Environment  office  or  Spills  Action 
Centre  (1-800-268-6060)  to  report  contamination  and  the  local 
public  health  unit  for  advice 

•  Do  not  drink  raw  well  water 

•  Provide  temporary  drinking  water  and  if  necessary  install 
treatment  devices  on  plumbing 

•  In  some  cases,  the  well  must  be  abandoned  (properly  plugged  and 
sealed) 

•  See  ChaTpter  14:  Abandonment:  When  to  Plug  &  Seal  Wells  ii  the 
Ontario  Drinking  Water  Quality  Standard  for  lead  has  been 
exceeded 
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Problem 

Potential  Cause 

Possible  Action/Rehabilitation 

Flood  water  entering  the  well 

Natural  precipitation  or  snowmelt 
events  causing  rivers,  lakes  and 
streams  to  flood  area. 

•  Flood  water  contains  potential  pathogens.  Pathogens  may  have 
entered  the  well  during  the  flood  event 

•  Do  not  use  the  well  until  flood  water  has  left  the  area;  the  ground 
has  become  unsaturated;  and;  the  well  has  been  rehabilitated 

•  After  the  flood  event,  assess  the  well  to  ensure  the  structure  is 
intact.  Older  hand  dug  wells  constructed  with  stone  may  be  very 
unstable  due  to  saturated  ground  conditions  and  may  need  to  be 
plugged  and  sealed 

•  Upgrade  the  well  by  altering  it  to  prevent  flooding  water  from 
entering  the  well.  There  are  vents  and  caps  that  can  prevent 
flood  water  from  entering  the  well  (see  Figure  9-12  and  Figure  9- 
30  in  Chapter  9:  Equipment  Installation) 

•  Disinfect  the  well  (see  Chapter  8:  Well  Disinfection) 

•  If  necessary  install  treatment  devices  such  as  ultraviolet  lights  or 
chlorinators  if  bacterial  contamination  remains 

•  If  the  well  is  producing  total  coliforms  or  E.  coli  with  the  raw  well 
water,  see  Chapter  14:  Abandonment:  When  to  Plug  &  Seal  Wells 
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Best  Management  Practice  -  Well  Rehabilitation  Literature 

In  addition  to  Table  11-1  the  following  books  provide  further  information  on  the 
rehabilitation  of  wells  including  biofilm  and  mineralization  problems: 


Schnieders,  John  H.  2003.  Cleaning,  Disinfection  and  Decontamination  of  Water  Wells. 
Johnson  Screens  Inc.,  St.  Paul,  MN,  ISBN  0-9726750-0 

Mansuy,  Neil.  1998.  The  Sustainable  Well  Series  -  Water  Well  Rehabilitation:  A  Practical 
Guide  to  Understanding  Well  Problems  and  Solutions.  Layne  Geosciences  Inc.  /CRC 
Press.  ISBNIO:  1566703875,  1SBN13:  9781566703871 


Safety  Considerations  when  Maintaining  Wells 


There  are  many  serious  dangers  associated  with  wells  that  must  be  considered  when 
maintaining  and  repairing  a  well  and  precautionary  actions  to  take  such  as: 

•  When  inspecting  a  well,  make  sure  that  the  power  supply  to  the  pump  has 
been  shut  off  to  minimize  the  risk  of  shock  or  electrocution 

•  Care  must  be  taken  any  time  the  well  cover  is  removed  to  ensure  that  people 
and  animals  cannot  fall  into  the  well 


c^^tl       Do  not  enter  any  confined  space  (e.g.  non-ventilated  areas  including  well  pits,  pump 
I — house,  and  others  defined  in  the  O.  Reg  632/05  under  the  Occupational  Health  and 
Safety  Act)  unless  properly  trained  and  equipped.  Confined  spaces  present 
asphyxiation  hazards  and  some  wells  produce  naturally  occurring  gases  that  may  be 
poisonous  and/or  explosive. 


Work  on  wells  should  only  be  completed  by  experienced  well  technicians  with  the  correct  class  of  licence 
(see  Chapter  3:  Well  Construction  Licences:  Obtaining,  Maintaining  &  Exemptions)  working  for  a  licensed 
well  contractor.  Licensed  well  technicians  should: 

•    Obtain  and  follow  the  guidelines  set  out  in  the  Material  Safety  Data  Sheet  (MSDS)  for  any 
chemical  product.  The  MSDS  will  include  the  following: 

o  Properties  of  the  material 

o  Hazards  associated  with  the  material 

o  Personal  Protective  Equipment  (PPE)  required  when  using  the  material 

o  First  aid  and  medical  attention  information 
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•  Make  sure  that  all  chlorine,  acid  and  other  rehabilitation  products  are  approved  for  use  in  potable 
water.  Only  use  products  that  meet  the  NSF  International  Standard  60  for  Drinking  Water 
Treatment  Chemicals  -  Health  Effects'*,  or  an  equivalent  standard 

•  Avoid  using  scented  bleach  or  products  such  as  swimming  pool  chlorine  that  typically  contain 
additives  such  as  surfactants,  thickeners,  stabilizers  and  perfumes,  UV  inhibitors,  algaecides  or 
other  additives  as  they  can  impair  the  quality  of  the  water  and  aquifer  after  disinfection  and  are 
not  for  potable  water  use 

•  Always  check  product  labels  to  verify  product  contents  and  manufacturer's  suggested  usage  as  well 
as  MSDS 

•  Always  store  chlorine  products  in  a  cool,  dry  and  dark  environment 

Safe  practices,  as  advocated  by  the  Ministry  of  Labour,  must  be  followed  when  dealing 
with  chlorine  products  and  solutions,  acids  and  other  chemicals  (See  Chapter  8:  Well 
Disinfection). 


^  NSF  International  StandardyAmerican  National  Standard  60,  2009.  Drinking  Water  Treatment  Chemicals  -  Health  Effects.  NSF  International, 
Ann  Arbor,  MI  2009.  www.nsf.org 
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